Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.008 Å; R factor = 0.069; wR factor = 0.157; data-to-parameter ratio = 15.6.
Related literature
For applications of thiadiazole ligands, see: Nakagawa et al. 
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Nakagawa et al., 1996) . These compounds are known to exhibit diverse biological effects, such as insecticidal and fungicidal activities (Wang et al., 1999) . They can also be widely used in the field of medicine (Sato et al., 1991) , such as for anti-cancer drugs (Omar et al., 1986) .
We report here the crystal structure of the title compound,(I). The molecular structure of (I) is shown in Fig.1 . Bond lengths are in the normal ranges (Allen et al., 1987) . The dihedral angle between the C15-C20 and S/C13/N2/N3/C14 is 32.4 (3)°, which shows that these two aromatic rings are not in the same plane. This dihedral angle is bigger than other phosphonate compounds, which is 7.54 (3)° (Wan et al., 2007) and 5.3 (2)° (Yin et al., 2008) . There are intermolecular C-H···O and N-H···O hydrogen bonds (Fig. 2) , which form chains along the b axis in the crystal. N-(4-methoxyphenyl)-5-(2,4-dichlorophenyl)-1,3,4-thiadiazol-2-amine (2 mmol) and diethyl phosphite (5 mmol) were mixed in a 25 ml flask, and kept in an oil bath at 90°C for 6 h. After cooling, the crude product (I) precipitated and was filtered. Pure compound (I) was obtained by crystallization from ethanol (20 ml). Crystals of (I) suitable for X-ray diffraction were obtained by slow evaporation of an acetone solution.

Refinement
All H atoms bonded to the C atoms were placed geometrically at the distances of 0.93-0.97 Å and included in the refinement in riding motion approximation with U iso (H) = 1.2 or 1.5U eq of the carrier atom. Figures   Fig. 1 . A view of the molecular structure of (I). Displacement ellipsoids are drawn at the 50% probability level. 
Data collection
Enraf-Nonius CAD-4 diffractometer R int = 0.054
Radiation source: fine-focus sealed tube θ max = 25.3º
Monochromator: graphite θ min = 1.8º 
